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EXECUTIVE SUMMARY

TITLE: Tactical Reconnaissance: Opportunities Through
Integration  AUTHOR: Richard L‘Heureuk, .Colonel, USAF

US tactical reconnaissance is currently a hodgepodge
of "stove-pipe" zystems unable to meet the requirements of
modern high-intensity warfare. We find ourselves in this
situation largely as a result of uncommitted leadership,
budgeet constraints, mission rivalries, and uncoordinated
devel opment and acquisition.

Three very ambitious tabtica{ reconnaissance programs
are under development which should significantly improve our
capability to provide intelligence and surveillance
information to tactical commanders. These are the Follow-0On
Tactical Reconnaissance System (FOTRS), the Tacticaf
Reconnaissance System (TRS), and the Joint Surveillance
Target .Attack Radar System (Joint STARS): Their integration
as a complémeﬁtary, interoperable reconﬁaissance team would
add to their cverall capabilities, improve their flexibility
and survivability and enhance the quality of the resulting
intelligence and targeting informatioq. Yet as with others
in the past, these systems have for the most part been
developed with little consideratiop for how they might be
integrated as a team.

An examination of the three common categories of
components~--sansors, data links and ground

processors--suggests areas where interoperability might be

iy .




most easily achieved. As. a start we should 1laok at
modifications in these components to interconnect Joint
STARS and the TRS and permit the FOTRS aroaund processor t0
accept TRS radar imagery. These two areas alone would
sianificantly improve the quality Sf information atforded
the supported commanders and untether the TRS system for
world-wide operations. But other measures, like the
development of common inter-site communications, would also
have significant pavoffs.

Certainly Dol' and the services have given lip service
£o the advantages of commonality and interoperability among
defense prdgnams. Frogram directors, however, are easily
distracted when pursuing program specific objectives.
Strong and consistant direction is needed af,DoD level to
.ensure the services stay the courss on interoperability and

take full advantage of the improvements to be gained in

tactical reconnaissance.
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CHAPTER I
INTRODUCTION

Qver the ages commanders have grappled with the néesd to
g2e their snemy bevond the ﬁorizon. Sun Tzu wrote 2300
years ago "it iz forekKnowladge that enables . . . an
exceilent leader to f$riumph over others wherever <thsv
move" .} Military tacticians continually zought ways &
improve their ability to see their esnamv. When French
republican forces first used a tethazred calloon at the
Eattle of Fleurus on =6 June 1794 for battlefield
‘observation they coened new opportunities for reconnoitering
thé enemvy.2 The lzsson of airborne ce2connaissance wag not
lost on the US mititary., The initial and prirmncipal use of
our fledgling army aviation in the Méxican Campaign in (%!
and again n World War 1 was reconnaissancé., While our
capability was quite primitive, from the first davs of US
military aviation the US has had a relatively +firm
commitment to cbszerving ensmy activity +from airborne
platforms.

The history of airborne reconnaissance has been marked
by wuncoordinated technical development, uneven support
leading to disparate and often competing programs, and an

inability to Keep pace with reguirementes and the threat,

Dur current Air Force tactical reconnazissance capability is

{




scmewhat of & hodgepodge of srvetemsz poorly m;tched to theé
needs of mid- toc high-intensity conflict az expressed in
AdirLand Battle and itz NATO corollary follow-on forces
attack (FOFA2. It is also only marginal’y suited to
low=intensity opsrations in far-flung areas offering limited
basing support and reguiring maximum flexibilitv, Whils the
USAF mav appear to have the numbers and variety necessary %o
meet its mission, closer examination revesals the svEtems ars
not sufficiently integrated, rely cn oftentimes fragile
communications and are in gansral unsuitable for timely
dissemination of critical informaticn to the large ‘numbsrs
of potential users in varying werldwide scenarios. At one
critic writes, present svstems "fall short in providing
broad, deep, continuous coverage 'ana targeting d;ta on
highly mobile systam§ e« o o 31" while another complaing
they are ", ., . adequiate in peacerime but lack the
redundancy and distributed collection and processing
capability necessary to sustain war operationz."# ‘
Numerous airborne reconnaissance systems .now under
development in the USAF to prévide commandsrs with tactical
intelligence offer ‘hope of redressing thesze problems, Soufét
miiitarw gtrategists note the potential of these svstems,
especially their capability when linked to smart munitions
to guide delivery of unprecedented fire on Soviet follow-on

forces,. 3
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In 1954 then Soviét Chisf of General Stxés Cgarkov
liKenes the destructiveness of smart mun%tioés linked to
zophistizated surveillance and targeting systems to that of
nuclear weapons.® The Soviets aszsume  our plans for
cdeveloping these "reconnaiszsancs ét%ike complaxes" have or
will become a reality, encoursging them to reassessz their
ability to fight a‘conuentionai war in central Eurcope.

But even thesze new systems have limitxtions which can
gigniticantly impact their relesvance to the battlefield, A
coordinated effort to ensure these svstems initercperats: and
are mutually supportive will greatly im;rovio their
contribution to the warfighter. The USAF‘s futurs challenge
will be to develoc a reconnaissance strategr for the ($90s
and bevond which will integrate these zvstsms togQethsr in a
wavhthat éngures maximum effectivensss, supportability and
gurvivability across the spectrum of conflict-=a svstem that
can make Marshal 69arkou’s worst fears come trus., How did
. we come to khis' collection of disparat} and unmatched

gystems? What do we have in tﬁe inventory or in the

(1

pipeline today te improves on? lnat can we do to maks sure

"

we maximize the wusefulneds and survivability of these
systems? Befors ! begin %o tackle these questions, let me

tirst explain what I mean by tactical intelligence and what

types of syzteams will be included in this discuszion,




° The.Focus

My concern in this paper is witﬁ the capability, ihe
weaknesses and ultimately .the potential imzrovemsniz in
a2irborne imagery collection programs to provide tactical
intel{igence to a supported commander. gy tactical
intelligence I mean the “"intelligence which iz reguired for
the planning and conduct of tactical operatiocns . ., ."
within & military commander’s scheme of maneuver.? While
tactical may suggsst igmtthing mor-e limited, in fact thie
intelligence gupports echelons from the theatep
Commander-in-Chief on down. Uery-bftoﬁ this inteliigence i3
of ditferent detail and type than strategic intelligence,
but clearly capabilities are improving to such an extent
tﬂat devaloping srstems will support tactical, cﬁer&tional
and even strategic levels of command.

Of courses numercus systems can provide tactical
intef!igence information to the commander. Tactical Air
Command (TALY maintains that any ﬁicoqﬂai;san:; infn;mation
which is of intersst to & tacticsl commgnder is tactical
reconnaizsance .S

With such a breoad interpretation of what tactical

reconnzissance i

"w

we can easily’ imagine a tactical
reconnaissance architecture networking inputs from a large
assortment of systems to include satellites, ground and

shipborng collection sites, national airborne systems, az
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irborne imagery gvstems, UWhile a ztudy of




such magnitude would doubtle

)

s benefit those considering
broad intelligencs arcﬁitectures, my intent here ie toc focus
on the USAF‘s tactical airborne collection systems, i.:8.
thcse airborne svstems like th: TR~-! and RF-4 which fall
under the operational control of theater commandars or thair
subordinates, and as such are gan2rally more responsive to
the neads of the tactical commanders.

In discussing thess syatems ther: is somelimas
confusion over the roles of reconnaissance and surue{llance
and what constitutes a réconnaiszance and surveillance
platform. The distinction betwa2en the twe s iubili.‘
According to TAC Manual 2-!, reccnnaissance empiovs a mors
gctive collection method, while surveillance provides
information from more svstematic and paggive cbservation,
especially of broad areas.?

The differences are of mcdest importance and are
becoming mor: obscure each dav. &A% we develop multiszensor
collection platforms capakle of in-flight retaskKing,
reconnaissance and surveillance can be performed at the same
time on the same platform. For purposse of this discusszsion
recopnai;sance and surveillapce are similar complementary
activities performed by tactical airborne collection gyztems
to provide commanders timely, high-quality information, K to
prepare +for and conducf combat operations. gcth

and surveillance functions should be

[ (]

reconnaissanc

o



. immutably integratszd into the tactical airborne collection

network develcped for US and allied forces.
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CHAPTER 11
THE RECONNAISSAMCE MISMATCH

Airpboerne reconnaiszzance has had a long history in the
- Us miiitary, but wureven developmant has Jeft tactical
reconnaissance =sz2ntially breken, Current fielded syrstams
are limited in numbers available to mset OPLAN recduiremsnts,
in ssnsor  abiiity =2specially whare night/poor weather
pertormancs ig reguired, and in the spead with which
infoermation can b& processsd anc rzported, One critic
receantly Ccomplainad that despite attampts to improve
'tactical reconnaissance, it i ". .+ « 3till rot as
responsive to uzeér regquirements az it n;ods te be . . "
claiming that ", . , its mos: chvious ghorteoming iz its
inability to prowvids the battlefield commander with nesr- or
rexl-time int21ligence."! Echeing this sentiment, Lt Gen
Caluin A. H. Walier, Commander of the U.S. Armv’s I-Corpe,
complained - to a gioup of senior Air Force officers cof
getting reconnaissancs information too late to do any good,
and requ9§ting‘a down link direct %2 the Corpz’ intelligence
center.2 If we are to redresz this apparent mizmatch
betwsen US reconnaissance capability and the requirements of
our battlerield commandersz for intelligence, we should Know
something about how this discrepancy betwesn capability and

requirsments suvolved.

~




Thiz mismatch résulted from a number of factérs which
eéccuraged separats, often divergeni, development and the
pursuit of parcchial intarests., Not surpriszingly, some of
theege factors will bs familiar to even casual observers of
defense developmant and acguisition.

Leadership Aduasagy
Since warly military aviatecrs firet discovered the
dramatic capabilitiesz of aircraft to deliver bullets and
bombe on the enemy, advocacy For reconndissance has waxed
anoc waned, Reconnaissance hHas been a2 ker mission el2ment
féom the aircraft’s earliest dave, but few senior advocatas
have fallen on their swords to ensurs the durability and
appropriateness of USAF tactical reconnaissance assate,3
It is remarkabls the main auditorium &t the Squadron
Officers School at Maxwell AFE is named after Col Karl
Polifka, a piorneer of tactical reconnaicssance in the USAF,
Were it not for that, few Air Force officers would be
exposed tclany key reconnaissance figures in the USAF .
EBydget Constraints
Lack of sustasined high-level advocacy impacted
especially on the tactical reconnaissance community’s
abiiity to withstand numerous budgst perturbaéions over the

years, Time and again a viable reconnaiscance acguisition

1]

trategy waz deyeloped onlv to succumb to greater needs

dictated +rom aboue. In peacztime e=specially, tactical

d the disadvantages of low pricrity.?

g

reconnaissance suffer

L (]
e




The USAF haz found itself modifving or bujlding what
was atfordable-at the time within a given ‘budget line rathsr

than takKing the lcocnger visw of what iz righnt for the joint

£

military community. & telling examole occurred inm the 1950s
and e#arly (19408 when, despite exhaustive review of the
reconnaizssance shortfalls of the Korean War, tactical forces
(including reconnaissance forces? tftooK bDackseat fo  the
budget-induced stratzgy of "masgsivs retaliation." Strategic
forcee got the attention whiles general purposs forcsz
languished,= Reconnaissance‘ probliemes noted in the Cuban
missile crisis, as well as a shitt in national sirategy to
"$lexible respons?," freed monev for the RF-4 program.® But
even with that lesp in capability, we did not procure s
zveatem equal to the massive requirements of the Uistnam
War,? In recent vyears TAC developed a "Tactical
Reconnaiszance Roadmap", but when doing so was still
uncertain whether 2 new manned tactical reconhaissance
platform would be funded to replace the many RF~-4s retired
due to fiscal pressures,

Service and Migsion Rivaley

———

The mismatch is in part a result of different service
and mission approaches to tactical reconnaissance. With the
creation of the US&F in 1947, the tendency +or air and
cround commandsrs to look at regquirements for intslligence
support zomewhat differently was magnified, In the USAF‘s

early Javs, reconnzaissance units were to serve multiple

n.‘:|




communitiés both inside and outside the Air Force, somstimes

providing strategic and sometima2z tactical information. Th
reduction in units after World War Il and Korea aggravated
these problems anc encouraged a tendency in USAF units io
support air commanders over ground commanqers.a At one
point reconnaissdnce asircraft were performing secondary
missions in USAFE and FACAF standing a!e?t as nuclear strike
aircraft, w@mccording to one recSnn;issance expert "the Air
Force Qas required to  think in termg of worlcwide
intelligence rather than battlefiezld surveillancs. This in
-@338NCE dtgra&ed the neads of the ground commanderz and
relegated their reconnaissance priority to a iower level,
The result was & doctrinal dispute betwzean the two
services . . . ¥
Qf course the Army, desiring mere direct control ouver
reconnajssance aziets, had reason to accpntuate the
shortfalls noted in wartime operations. It no doubt
recognized USAF advocacy and dollars would neuer‘ be
gufficient to field enough syeteme %o provide ite divisicns
and corps information sufficiently tailored to their needs.
Accordingly, it pursuved 3 number of tactical reconnaissance
systems of its own.
The Navy developed its own tactical reccnnaissance
capability tailored to the mobility requirements of the
flzet, At firzt paralleling the Air Force by fizlding

reconnaissance versions of frontline fighters like the RA-3C

io




arnd the RF-2C., in 1981 it developed the Tactical aAir
Reconnaissance Pod Svstem (TARFZY ic enable itz F-{d4s o
carry out a secongary mission of tactical reconnaissancé and
save space on ths carrjers.il

Perturbations in tactical reconnaissance davelopment
were accentuated by the varicus missions of Air Force major

commands (MAJCOMsL), Despite TaC‘e attempt to prowvids

central direction <+or the Tactical Air Forces (TAFY,

Loy

differences in command missions from TAC, to USAFE to PACAF
are significant enough to encourage the MAJCOMs to force
command unique adjustments to maJor Air Force programs or to
develop programs of their own, Clearly each command must
adiust its approach to the requirements of its snvironment,
In Europe, USAFE provides tactical intelligence to zhpport a
muititude of US and non-US commanaers tighting & «dénse
ground and air threat in & relatively confined arza. In the
Pacitic, PACAF must plan for war over & broad area,
providing information to mostly US forces and against a
maritime threat az well. TAC must b2 able to fight in both
environments, while preparing for contingenciez elsewhere.
Each orientation can effect the preferred platform, sensor,
processing and communications for ths using command.
Congregs has on occasion complicated matters by
exploiting inter- and intra-servics Jdifferences to dslay or
cancel reconnaissanc% upgrades., Congresszional cpposition in

the 1%70=s and 1780s to RF-4 upgrades, including the Advanced

i1




actical Aibr Reconnaizsance System program, wasz not only =&
.result of skepticism abeout the surviyability of mannsd
penetrating reconnaissance, but alsoc a concern about the

lack of agreemeﬁt in the TAF sn how to procsad with the

" upgrade. !l

Air Force planners have been reguired to also identify
resources +tor  both  strategic .and tactical collecticn
regquirements., Rightly or wrongly, the attention and the
money have gone to the strategic svatems.l? Thiz should
Come as Nno surprisé .in view of the favor granted strategic
torces in the sarly days of the Air Force and the glamor and
notoriety associated with "black" reconnaissance programs
like thoz: emanating from Lockheod’; Famou; "SKunk works“.‘

’ Tactical commanders have suffered doubly from this
trenq. Not until the past decade have sirategic svstems
been wused in any svstematic way to respond to th;
information requirements of the tactical commanders. In
part due to Congreszsional encouragement, the armed services
are now devoting coneiderable effort to a program for more
efficient use of strategic reconnaissance, This program,
called Téctical Exploitation of National C%pabilities or
TENCAF, is helping redress tactical reconnaissance

shartfalls, However, ewen at its best, TENCAP cannot

substitute for & robust tactical reconnaissance force,




"Biack" Reconnaissance Develgpments
* L]
"Black" or clandestine reconnaissance programs scored

remarkable successes in the reconnaissance field. However,

the compartmented nature of "black" world development and

acquigition have worked against integrating such programs

with other reconnaiszance and command ard conirdl svyestems.,

Thus they have contributed to uneven dasvelopment of our
reconnaissance cacabilities., In an effcrt to  reduce
2xposzure of "bBlack" srograms, informstion on breakthroughs

in such things as sanzors and data tinks mavy not b2 readily

‘available to conventional programs. Az 3 result, they

contribute

to duplication of effort,

incompatible svystems

and ultimately non-gatistfaction of

informaticn reguifements.

Having suffered a somewhat disjointad evolution

reconnaissance over the past 70

find itselt now?

vears where does the

the tactical reconnaissance mission?

in-

USAF

What systems cdo we have available to do




CHAPTER @11
CURRENT PROGRAMS

A Took at the current state of tactical réconnaissance
in tne USAF revsals both good and bad newe. As vdr the bad
news, the USAF‘s capability ¢ conduzst tactical
reconndiszsance against a major foe like the USSR or North
Korea is rather constrained, relying too heavily on an aging
and declining fleet of RF-4s%, Budget pressurss have
resulted in reductions of active and reserve RF-4 sguadrons
from 22 in 1974, to 13 in 1984, and to ¢ in 1987, That
number may be further reduced by two or three squadrous
given the proposad 19%¥! Dol budget. Jf the current nine
squadronz, four are in the active torce, with five (a zixth
is currently forming? in the National Guard., In fact there
are oply about 180 RF-43 left, all built before 1¥74.1 The
good news is ther2 are three very substantial reéannaissance
and surveillance ;rograms currently underway and within
funding, Each of these will have a dramatic impact on the
way USAF meets its migssion requirements in the future.

Follow-0n Tactigal Reconnsissance System
FOTRS i a long awzited and ambitious joint program
intended to breath lite inte penetrating tactical
reconnaissance. Itz origine lie with the Advanced Tactical
Reconnzissance Svstem (ATARS), a program first enwvisioned in

a Tal Statement of MNMesd (SOM) in 1979, The SCN callsd for a

14




replacement for the RF=-4 which would use eledtro-optical

—

(EQY rather than conventional film-based imagery svztems,Z

The oporogorazm has since been expanded to include both

penetrating manned and unmanne s platforms for

under-the-weather, day/night collecticn as well as @rounﬁ
exploitation stations to provide near-real-time {NRT?
imagery intelligence to tactical commanders.3 Accordingly,
the program involuves two major related projects: the
Tactical Air Roconnais;anco Sveatam (TARS) and the Joint‘

Service Imagery Proceszsing Srystem (JSIFS).

TARS, Under the TARS program, the USAF is program manager
f?r development of 3 common suite of EQ and infrared sensors
to be integrated into Marine Corps F/A-180s, Navy F=14D
TARPS and pods to be carried by RF=-X, a <follow-on
in-production USAF tactical reconnaissance aircraft. In
addition, the sensors, along with a weather sensor (for
pre-strike Qeather reconnaissanca), are to be integrated
into & common suite of short, mid-range and extended-range
Unmanned Aerial Vahicles (UAV) which are under development
by & Navy-led Joint Program Office. While TARS is designed

to meset zome of the needs of all the szervicses, TAC envisions

using & mix of TARS-equipped RF-Xs (probably the RF-14) as

w

well asz TARS-equipped mid-range UAVs to meest USAF’
requirements for highly mobile and flexible penetrating

reconnaiszance. The manned platferm will bs capable of




perretrating about 302 NMs cn missicns where in=¥1ight
+lexibility, 1like sgearching out mabile targets, i} mast
required. A ground-launched UAV will be used especially in
high threat aresas and sgainst fixed targeisz penetrating up
to 200 NMs., An air-launched UAY will give even bstiar
penetration distances., Initial operationsl capability (100
for the S0 sensorz iz expected in the mid-17%0s.9

TARS will arovide gignifticant timeliness aduantagss
over current film-baae& operaticns, The svatem wi3l use EQ
sensors, an infrared linescanner, digitsal recorders, and
data links, Thea sensorg, using charge-coupled devices in
focal plane arrars, record Jdata on digital tape. The data
can be reviewed and edited by the crewmember. All or part
can 50 downlinked in .a high sp¥ed "data dumpg" when in
line-of-sight of the g@ground processor, or removed when the
platform lands. Real~-time downlinKing is possible if the
platform is within line-of-sight of both ground site and
target area. It takes a few Hours to report information
from film-bazed zwstems. With TARS that time can be reduced
tc about 1S minutes., As a digital electronic product, the
image itsels can be forwarded virtually anywhere secure

communications circuitry permits.,

J3IPS., While TARS will develop both the sensors and the

airborne portion of the data link of FOTRES, JSIPS will

concenirate on  the aground exploitation secment of the




system. USAF as l23ad agency for JSIPS and working Jjointly
with ths &emy ané Marine Corps wiil deveiop common mobiI}
ground processing stations., These will recsive, processs,
exploit and dissemfnate intelligence reports and imagery
products from nct only the TARS-equipped p{atfonms but from
national platforms as well.¥ Though its primary sensor
input wiil be ED, it will process infrared (IR} and radar
imagery as well. It will also be able to digitize and
exploit conventional +ilm-based products.

Because the system is electronic, permitting computer
or "gof ~-copv" exploitation of imagary, JSIPS stations will
not have the maszive water and chemical requirements, nor
the manpower reguirements of the current film=bazed systems.
Mcrecver, itz configuration of 3 to & computer-squipped
mobile shelters can be more easily transported and
camoutlaged than the 28 shelters of todav’i reccnnaissance
squadron.$

FOTRS represents a serious effort on the part of the
Office of the Secretary of Defense (05D) and the services to
meet multiple US tactical reconnaizszance requirem2nts by
insistikg on -3 modular sﬁ;ucture and standardization of
sensors, data formats, recording media and data links, Tt
is also establishing a +irm base for expansion and

integration with non-US programes and with other

technologies. It is doing s¢ through a number of efforts,




First, other NATO air forceg have recognized the
advantages of EQ systemsz and soft-copy expWoitatipn and are
pursuing programs of their own. NATO’s &ir Group 4, charged
withrident}fxing NATQ interoperability iszues, is currently
working with member countries éo cevelop reconnaissance
standardz for future EO systems. On behalf of the USAF and
Air Group 4, the FOTRS program hired a contrsctor team to
axplore wavs to standardize ECQ reconnaissance svstemz. The
team recommended depioyment of an "image rsformation system"
at JSIPS and British ground stations to convart ga?es from
variousg reconnaigsance aircraft into an explcitab1e‘format.7
Using "reformatters" to translate data from one format to
another is a compromise solution, The preferrsed option is
.to develop common standards for data links ané recordars
among 211 the allied partners, and impose thsm on svst;ms
before they are fielded.S

Secand, the FOTRS developer~-Air Force Systems Command
(AFSC)--has been <charged to ‘“program +for a processing
capability for other tactical and theater sensors" as an
eventusl product improvement.9 AFSC plans to deueloﬁ an
imagery data reformatter system that will permit JSIFS not
only to process the EU and IR data from TARS, but to handle
IR, ED, Advanced Synthetic Aperture Radar-2 and Synthetic
Apertur2 Radar (SAR) imagery from other platforms az well,

AFSC is essentially looking for an all-in-cne ground
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processor which would allow JSIPE to exploit any numbsr of
imaxgerv-type products.lU

Finally, the USAF is Tooking at peossible sales of TARS
upgrades to countries now operating RF~4s, sspeciaily West
Germany, but also Turkey, Japan and Scuth Korea., For thoss
allies oparating F-lés, the " USAF is exploring ths
posibility of developing a multinational TARS pod for their
use. 1!

The FOTRS program %as sestablighad an excellisnt base for
the Kind of broad integration needed in the tactical
reconnaissance -community. As we shall s¢®, more can be

done.

Tactical Reconnaiggancs Dvetem (TR

In the late 19703 the USAF recognized the need for a
balanced approach ta tactical reconnaissance betwean
standoff systems, liKe the emerging TR-1, the tactical
derivative of the venerable U-2R, and the fleet of RF-4
manned pinetrators.iz Following scon after, and in concert
with & quickly evolving FOFA doctrine, NATOD leaders
recognized the need +for a robust netwerk of standofs
reconnaisszance and surveijllance srystems which would provide
the benefits of poor weather, day/night covsrage, peacetime
application, frequent revisit, broad area coverage and NRT
reporting.13 Both the TRS and Joint STARS programs wers in

part developsd to meet US and NATD requirements,




USAF, in close cooperation with the Army, initiated 4the
TRS program” tc mount a Hughes Airéraft-develcoped Advancad
Svynthetic Aperture Radar (ASARSY -2 on the TR=-1 airframe and
build associated data links and ground stationa. Mounted in
the nose of the aircraft, ASARS-2 digitally formats radar
images and sends them "via data link %o the grourd whers
imagery interpreters monitor target activity up tocomore than
100 NMz from the aircraft’e track, At standoff ranges of 30
NMs or so from the forward line of own troops (FLOT),
ocperators can view first echelon armies in real-time on a
broad front and report events to supported commanders within
about 15 minutes.14 As a radar-bazed system, it produces
images at day or night, even in bad weather. SARS-2 s
optimized for obsarving fixed targets in either search
(lower resolution) or s3pot C(higher resolution) modes, but
Hughes is exploring ways to enhance the radar’s capnpilitv
to detect moving targets,.l19

TRS is especially valuable because it incorporates not
only ASARS-2, but the elictronic sensorg formerly available
on the U-2R and TR-1. This multi-sensor capability gives
the svetem robustness and flexibility net available with
other collection srstems, and as a result signiticantly
enhances the quality of the intelligence producsad.

US&F is developing TRS for the European thester, but as

with the U-2R it hasz application throughout thes world. A

prototyps system called the Tactical Reconnaissance




Exploitation Demonstration System (TREDSY is currently

operational in West Germany and wvalidating concepis and

igr <for the <s3liow-~on hardered TR=! Grounc Sitaticn or

de

)

i

TRIGS.1¢ The 17th Reconnaissance Wing at RAF Alconbury was
established to support TREDS and eventually the TRIGS
operations, Atter receiving its first TR-1 in February
1983, ths wing has beesn building up to its full complement
of acproximately 20 anircraft,l?

TRS offsrs tremendous capabilitiss, but suffers
weaknesses in survivability and mobility, Though the TR-! is
3 high flying aircraft, it is still relatively slow and
vulnerable to modern Soviet weaponz likKe the S$A-5 surface to
air missitle and the FLANKER fighter, During hostilitiassg,
until these thrests are neutralized, the TR-! wili bt'fcrced
to hodify its oparations, primarily by standing fupther back
from the battle area. As & result it will give up much of
its target coverage.

Becauss the szvetem is tethered by data link to a ground
station, it iz restricted to +flight operations within
line-of-sight of the s%atinn. The Air Force hasz chosen to
build hardened wunderground facilitiezs to suppori
exploitation and reporting of combined ASARS-Z and other
sensor information. While these provide considerable
hardness and excellent support, they presesnt =z lucrative

target for an enemy and are the Achillez’ heal of the




The Army iz developing & mobile wan-mounted system
called TRAC }Tactica1 Radar ASARS Correlator? wﬁich wil] =1
connectegs ¢€o their wversion of JSIPS.‘tg}led the Imacery
Frocessing and Disssmination Svstem (IFRD3), 1FDS, along

with TRAC, will be assioned to ths corps-level Combat

[; 4

glectronic Warfars Intelligencs (CEWI) Brigade, In #332noe,
TRAC will act as & Kind of raformatier, or front-snd device
to add to the Army corps’ JSIPS (i.2. IPDS) configuration,
and permit JSIPS to exploit the ASARS-2 imagery, Since it
is capable of both exploiting ASARS-Z imagery and managing
the TR-1 imagery collection mission, TRAC will be an
important backup should USAF’s TR-! ground station be lost,
The 1981 Syztem Cperational Concept for TR-! callad for
the syztam "to interoperats with joint US and a]l}id
collection systems a3 well as command and control."i€® Much
has been done to ensure communicationzs and functionsal
interfaces with US and NATO forces and interoperability with
TRAC. But until recently, very little wasz done to in;egrate
the ASARS-Z collection compeonent with other imagery

collection bperaticns.

Joint Surveillance and Target Attack Radsr System (Joint

The third and certainly most ambitious system is Joint
STARS. SAF iz the exscutive services in this joint Army/bir

Force program to buyild "a common, intszropsratle radar system



for Jjoint use in the sir/Vand battle."!¥ Joint STARS is an
outgrowth of the DARPA-sponsored ASSAULT BREAKER program
dating fron the mid-1%70s. ASSAULT BREAKER was established
to demonsirate technologies availabie to detect, locate ang
track masszive mobile armor formations 1ike that o be
gncountsred in Eurcpe’s central region., PAUYE MOVER, the aAir
Fforce’s portion of the program, cencluded its testing of
prototype radare abosrd 3 moditied F-1iil ang F-4 aircraft in
1923, demonstrating its ability to handle all requirsd
tunctions., An Army-develcped h2liborne radar svsiem called
SO0TAS (Standoff Target Acquisition System) was also being
demonstrated. While two prototypes of this radar were
pfoduced, tha program was terminated in 19231 in favor of
Joint STARS. Az part of SO0TAS the Army produced 3 ground
processing svetem <for radar exploitation called a Ground
Station Module (GSM)., Under an agreement between the Air
Force and Army Chiefs of Stafs the Air Force was deszsignated
to develop the airborne system of Joint STARS using PAVE
MOVER technology, while the Army developed the ground svstem
b;sed on its GSM,

Joint STARS employs an X-band pulee doppler ;adar with
a ltarge agile bsam antenna to be faired under the belly of
refurbished 707-320 airframes, A force of some 22 aircraft,
to be designatsd the E-B8B, is currently programmed. A
series of teszst flight:z aboard a modified 707-220 bégan in

December, 1982 with a seco

d aircratt entering testing in

2
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late 1$P8%, Demonstration flights are scheduled for Europe
in mid=-{?%0. & production decidion .ies éxpected in late
1991, with the first production aircratt rolling ofFf the
line in 1994,20
Flying ovear <$risndly territory, Joint STARS will
provide dav/night, &ll-weather surveillance and targeting
information cn anemy forceg over a broad area to ax depth of
more than 100 WMz, Z! Several radar modes will be
interleaved to ensure satisfaction of requiraments leviad by
both Air Force and Armv airborne operatore and ground-based
UsErs. Ferhaps most important will be itz capability ¢to
work in Dopplen poroviding moving target indicator (MTD)
readings over a broad ares. This wide area survzillance
mode will permit users to detect, ménitcn, track and pass
targeting information on large-scale troop movements for
friendly airborne (AWACS, fighters) and ground-bazad
Cartillery, multiple launch rocket system, army tactical
missile system) attack gystems. Through its tims-sharing
capability, the svetem a&also permits near-simultansous
operations to focus on smaller areas of special intserest for
more freguent and precise coverage. = Because of this
capability zome liken Joint STARS to an AWACS for ground
commanders.
Along with the MTI capability, the radar can operate in
a3 svnthetic aperture radar mode to give Fixed tftargst

indicator (FTI) readings. This can bsg used to confirm the

a
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location of targets that hive stogped moving., In this wav
Joint STARS can replicats the capability of ASARS-2 but with
less of a capability te identify individual targests,

The E-SE wj!l be connected to varicus Army and. USAF

command, control and intelligence 2lements via two different

Jjam-resistant digital data links, Armv- GEMs will be
canrectad via the Surveillance and Control Dats Link (2CDOLY,
which will retlay inftormatidn redudsts to the aircradt and
specific track plotting data (to include raQ returns as well
ag processed data) to the ground., The USAF i3 considering
using both SCDL and the Jeint Tactical Information
Distribution System (JTIDS), The SCOL will provids detailed
tracking data to select intelligenca facilities for fusion
with other intelligsnce &n& surveil!gnce information, while
JTIDS would relay summary type information for operational
forces.

While envisioned to support NATO’s FOFA concept, Joint
STARS was always intended az a mobile system with worldwide
application. Az with JEIPES  and TRAC, the around
gxploitation seament--the OSM--will bs mobile,. The Army
plans to procure approximately {00 GSMs thus adding to
theater redundancy and survivability. These will be $-280
shelters-mounted on +Five-ton trucks and deployed down to

divigion level, and in the case of some fire support units

r

3 battalion lsvel, The Air Force dogi not =nvision

proguring many, if any, GSMs. It intends insitsad to

2
o




interface Joint STARS with existing L3I capabilities,
possitly uvéing G&M-produced modules .22
&z with the cther systems, Joint STARS suffers =scme

inherent wsakne

w

€. Like the TR-!, the -E-8E wili be
vulnerable to both ground-based and airborne threats., USAF
is convinced, however, with & combination of standoft

operations, an on-board 321+ defense suite, and intagration

({1

. with air defends +0frEeéd charded with defending Righ vaiud
agsets, the svstem can cperate successzfully.23

In addition, with sansor resolgtiong inferior to thbse

of TARS and ASARES-Z, Joint STARS suffers from an inability

to cleariy identify targets. Currently the racdar is cap;ble

of distinguishing betweeq moving tracked ana wheoied

vehicles., While éhis is a remarkKable accompiishment, in &

battle area where thousands of vehicles are likely to be on

the move, and in view of the limited number of friendly

weapons available for deep attack, a commander will want

more precige information so he can be selective about which

movers he targets. As an example, his first priority might

be to kill a Sovist cperational maneuver group spesarheaded

by T-80 tanks and ready to exploit a breakthrough into his

corps area, rathefr than a non-Soviet T-72 unit preparing to

. - gecure & flapk, An int:gration of our tactical assets can

erhance Joint STARS’ capability to give the commander that

detailed information.

24
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Gthar Szgtems

While this study features FOTRS, TRS and Joint STARS as
major systems <cor integraticon, other svstems have bBeszn in
development over the past few yaars, especia!ly in N&TO
countries, which offer significant potential for
connectivity with the US gvstems, Llle do not hauve ‘the spaca
here to provide an exhaustive list of these; let us diecuss
2 few a2 examples of what is availabie for consideration.,

Like the US, West Eurcpean countries have realized the
need for maintaining their penetrating tactical
reconnaissance assets, but upgraded with EO/infrared sensors
built for instant replay and softcopy exploitation. The
French and the West Germans are dev2loping 0 options for
their taﬁtical reconnaissance fleetz, and the British have
acthally begun fielding a system. In 1%2% the British began
deploying a side-looking infrared system (SLIR)Y on Roval Air
Force Tornado OGR-is, augmenting conventicnallv-equipped
Jaguare stationed in West Germany., The system does not vet
have a data link to forward electronically-generated images
to the ground for immediate explcitation. However, the
Tornado weapoa systems officer can review target images on a
cockpit display and report via voice to command and control
elements,24 As indicated above, NATO is currently looKing
into the advisakility of deweloping a reformatter to allow
JSIPS to process Tornado tapes. Perhaps mor: advantagecus

would be development of & data Tink common to both the
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Tornade snd TARS which would permit d?bé&t‘iinKan fo the
other”z exploitation =ite,.

Th= Europegns have also reccgnized the need for more
standoff reconnaissance and  are pur%@ing ) numb;r‘ of
initiatives, To &ring some order to this process, NATO
organized a working group under Air Group 4 to identify and
advocate thosd Standof+ Surveillance and Target Acquieition
Systems (S0STADS) which best contribute to exscution of FOFA
doctrine., Thres svetems which app2ar to have won backing
alond with TRS and Joint STARS are France’s helicopter-borne
QORCHIDEE (Observatoire Radar Coherent Heliporte
d’Investigation des Elements Ennemisd, Britain’s ASTOR (Area
Standoff Radar) and Italv’s GSORAD (Sottosistema per la
Sorveglianza e Acquizizions Obiettziy, Air Group 4 has
established as policy that all NATO SOSTAS svystems will be
interoperable.2% ‘Both France and the UK decidsd early in
development to ensure their systems were intsroperable with
each other and with Jeint STARS.

Az with Joint STARS, ORCHIDEE will moun:t an X~band
pulze~doppler radar with MTI capability. Information will
b P;Iayed via dats link to ground stations where it will be
processed and forwarded cver military communicaticns
circuits. The radar will be mounted aboard French Army
Supser Fuma MK, 2 hslicopters,

Though not as mature 23 the US and French standoff

zystemszs, the British ASTOR preogram intsnds to deploy  an

P
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airborne radar to handle both the Army’ s resgquirsments for
tracking moving targets  and thg Roval Aair Force's
requiremants for coverage of static facilities, and
disseminzte data in rezl-time to supported commanders.Z$

The Iltalian system ma; be the most ambitious of the
three, A=ritalia iz developing a fully integratsd suite of
imaging radar-ecuippad dgrones and helicoptiers plus
suprorting command and control. The SORAD na2twork will
provide division-level support.27 ,

C]earlr we have a nuﬁber of highly capable albeit

geparately devaloped zvstems in the process of davalopment

or deployment, "'How do we ensure their interoperability and

thus their usefulness for ths battlefield commandar?




CHAFPTER IV
INTEGRATION--KEY TO THE FUTURE

As we examine tha Kevy programs coming on line we n&tics
a numbsr of weaknesses charactsristic of each, buit we aisg
note important strengths., I7ve summarized thess at tabls .
The central thesis of this paper is that to maximize our
reccnaigsance capability, we need to use the strengths of
ohe syztem to minimize the weaknesses and enhance the
strengths of the others. We will achieve this svynergism b?
(integrating components whereever practical, in sffect making
a system of iystom;. in which each--FOTRS, TRS and Joint
STARS~-3hare or replfcato components, .intsroperate and thus
complement each other’s ocperations tb lhe maximum extent
possible. As a practica! matter this , could mean
exploitation personne! at various ground nodes in operations
virtually anywhere in the world having the ability in NRT to
exploit information’ derived +from the systems’ sensors,
comparing and <+using thigz information as necessary and
acting as backup exploitation, control and diasemina%icn
nodes when required., In order %o maximize our capzability we
should also integrate with other US space-based and
terrestrial systems as well as those of friendly countries,
I am calling for a vigorous application of what some experts

previousty referred as a “team approach" to reconnaissance.!

It prequires each componsnt tc be as intimately znd




completeiv tied into the tasking, colléction, processzing and

- .
reocrting cvcles of the other sysisme az possible,

SYSTEMS CHARACTERISTICE

-Strengths Weakressss
FOTRS high resolution | limited coverage
pood penetration indirect to shooters

tactical +lexibility
ccvers desp targets
many platforms !

TRS muitiple senscrs tethered to ground site
good resolution few platforms
long on station few ground sites
wide area coverage. airframe survivability

indirect tc shooters

Joint STARS | moving target coverag zingle sensor

multiple ground sites limited resoclution
direct to shooters " few platforms

long on station 1 airframe survivability
wide area coverage ’

table |

While it might be hoped program officesz can ensure at

this late date full and complete integration of components

and functions, obstacles like cost and existing technology

will no doubt hinder that goal. Even if we can’t raach full

}nteroptrabi!ity amony the systems, important benefits can
be had by even modest efforts in that direction.,

In order tc get & better appreciation for how

integration can occcur, 1711 break the programs down into

three common component parts, and examine integration from

the componsnt point of view, The components are sensorse,

data links and ground processaors, Important progress ha

we




already been made in egquipment desion and standards within
these componant are;a. That progress'shbutd point the way
to additional imorovements.
Ssnsors
.The opportunities for commonality and integration among
the various sensores carried by FOTRS, TRS and Joint STASRS

platforms seem tc be $2irly minimal, Indesad thoses +factor

discussed sbove causing the "reconnaissance mismatch", whsre
program offices and manufactursars had sought  wvaried
technologies tc attack slightly different reconnaissance and
surveillance problems, have left us with suites of EO, IR,
ASARS, SAR and MTI zensors mountsd on platformz of very
different size and performance characteriztics. They are
not intsrchangeable, “

The FOTRES program, in its insistance on commaonality of
gensors for either internal or podded application on RF-=X,
F/a=18, F=14D and UAVz, is breaking important new ground for
interoperability. But even that ambitious program in its
attempts to include MNATO systems iz not lookKing to renlace
sometimes indigenously produced' sensors with its own,
Instead, it wants to standardize data link ;ahd recording
operations and formats so that an assortment of foreion
gensores can produce information which can be exploited at
various ground sites,

Modern s2nesors can  convert dats info digital

information which =nables us to intercoperate without using
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like senzor =quipment, it also opens the way for broader

integration with other digital space-based or terrestrial

Qs

svetems,

The proliteration of dats iinke for rsconnaissance,
command and contrel, wespons dSe2livery, etc, has been a
headache for manv in the acquisition and operations
communities, There i3 hope, however, that in tactical
reconnaissance standardization will eventuxlly be imposed
and integration will result, The data linkszs $for FOTRS and
TRS are being built by the sameé manufacturer--Unvsis., While
these two wideband links "are different, many of the
subcomponents and characteristics are thes same. Steps are
being taken to ensure in the future they will remain as
com&on as poszsible, The system being built +or FOTRS,
called Miniaturized Interoperable Data Link (MIDL), i3 an
uporaded version of the much larger Interocperable Data Link
(IDL) which was built for the TR-1 (and U-2R>. According éo
0sD, the TRE will eventually receive MIDL as a product
improvement .2 Data. link compatibility will <acilitats
modifications to the systems which would permit lTinKing
TARS~derived information from USAF, MNavy and Marine Corps
platforms to the TRS ground site and TR-! (or U-2R)> -derived
informaticn to Army and USAF JSIPE locations.

Joiat STARS, however, is using two narrowband two-way

data links, neither of which is intsroperable with MIDL or




IDL. Thic complicates the interface with FOTRS and TRS.
The Joint STARS program manager hasg béen directed to deve}aq
a Joint USAF and Army plan for "NATO Rationalization,
Standardization and Intercperability" and to work with NATO
armam2nts groupe on compatibility, to include a common
interoperabie data link, with sysztems 1liks ORCHIDEE and
ASTOR.3 Eut they Kind of intercparability envisioned is
man—-in-the-loop interaperability rather than
svetem-to-zyatem elsctronic connectivity. Tha orogram
manager is exploring the feasibility of Zzveloping 2 common
data tlink for the NATO standoff svstems which would
eventually allow system-to-system connectivity, but he has
not‘been given direction to makKe Joint STARS intsrcoperablae
with FOTRS and TRS.4
The fact FOTRS and TRE data linkKs will be interoperable
wag mores a result of chance than planning on the part of the
USAF. AFSC has taken steps, however, to ensure future data
link acgquisition is better contreolled. A review of what it
has dons serves as a guide for what might bs Jdone with other
componenté as well,
In 1222 TRS developers and the TARS program office were
seeking funding for data links for their zeparate programs.
TRE waz attempting to reduce the size of its DL, a

=,

a

development which would make it attractive to the ThA

However, ths TARS office was unaware of the IDL improuvement,

e

in part beczuge the DL merged  from  “"black worlg®
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development. More importantly, the TARS program office had

azsigned selecticn of its data linK %o the system grime

"
e

contractor, and thus had tees influsnce cver the selection
of the link. Coincidentally, Unisvs, manufacturer of the
IDL, was selected by the prime contractor to deyalop the
TARS data 1ink.S

DAaTA LINK MATRIX

Data Links Type# Manufacturser
FOTRS MIDL Wideband Unigrs
TRS IQL' Wideband Unisvse
Joint STARS SCOL Narrowband _ CQubic Corp,
JTIDS Narrowband Hazel tine

«lJideband linKs permit greater data rates and imagery
resolution; narrowband are cheapsr and omhidirscticnal.,

table 2

Responding to the gQeneral proliferaticon of data links
in the USAF and more specifically to the potential
disconnect betwsen the FOTRS and TRS data links, the AFSC
Commander, Géneral! Randolph, charged his Technology and
Requirements Deputate (AFSC/XT) to develop & program to
ensure a more rational and‘ efficient way to sszlect data
links for USAF programs. Efforts by the Pentagon in the
lTate 19703 to bring order to data link acquisition had not
bezen +tollowed through and ﬁFSC/XT telt a compreohensive
attack on the problem waz now reguirsed, In July, 198% Gen

Randolph endorsed AFSC/XT¢ recommendationz to (1) establish

(2]
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a clearing houss at ‘the Electromagnetic Compatibility
Arialvsis Center for information on availabls data links and
on worldwide operating énvironments, (2) ensuré ‘prdﬁram

managérs did not develop new svstems when an exiziing svstam

or & modified system would suffice, (3) establish a military

fa
a

standard for the wavy information is formatted over tha da
link, and (4} expliore ways to ensure a modular approzch to
data links along the lines of Unisys® MIDL, whersby
components would be compatible but syatem characteristics
liKe frequency, mcdulation, jam resistance, and ﬁcwer Teusls
could be added or changed on a plug-in basis.$
With Unisys now providing MIDL-1ike data links for TRE,
FOTRS and the Navy’s BGPHES <(Battle Group Paszive Horizen
Extension System), MIDL hase in fact become the sztandard for
future reconnaissance programs.’ AFSC’s effor&s were most
likKely motivated by the need to decrease system development
and life cycle costsy they will nonetheless contribute
marKedly to integration of future systems and the ability to
do team reconnaissance.
Sround Procq;sors
Oppcrtunifies $or intercperability with ground
processors seem to be gobd. As with data links, ths FOTRS
program has led the way in preparing the JSIPS for sventual
cross operation with TRS and Joint STARS a3z well as .with

cther US and non-US programs. The FOTRS program managsr has

been Zirected to sventually improve JSIPS to enable it to




process the fu!} assortment of imagery-type dxts (ED, IR,
ASarRS, MTI, SAR), Azsum}ng 12adership aduocacv and
resources remain, there appears to be littlé reason why hz
cannet succeed in the sffort.

Even with FOTRS, however, attaining interoperahf!itv
hazn’t been all that =asy. Responding to complaints
generated during the Grenada opsrations, TRC sought té.
recuce the time it tock to 2xpioit imagery from its
+iim-based Long-Range Oblique Photography syrstem (LOROP),
TAC asked Air Force Logistics Command (AFLL) to5 develop an
EQ sensor and digital recorder for aircratt installation,
and exploitation stations for ground use. Imagery was not
to be downlinked to the ground., AFLC let 2 contract for
this new system, called EQOLOROP, which unfortunately did’not
specificy use of components common to the FdTRS program. To
reduce cocsts the contractor unfortunately choss not to
select the recorder used in TARS. TAC, AFLC and ﬁFSé are now
trying to find thé means to adjust the contract to
encorporate commonality between FOTRS, EOLOROPS and JSIPS.®

The TRS currently has twc types of gcround p;ocessing
systems,. hardened underground facilitiés and the mobile TRAC
system Army corps will collocate with their IPDS and '
all-source intelligence opsrations. Whils USAF would like
redundancy in its fixed ground exploitation operation to
improve survivability, costs and the incre2asing difficulty

in sscuring civic approval for US military construction in
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Western Europe have mads this r

) ]

dundancy wery difficult to
achisve, In fact USAFE is faced with accepting relatively
high: ricks or looking to smaller mobilé systems és backup to
TRIGS: LCeitsinly those TRAC units deploved in Europs will
offer some bacKup potential, but TRAC is tailored to Army
operations and arz few in number, Assuming affordability,
it would be more atitractive to modify USaF JSIPS to accept

TRE-produced ASARS-2 data, This would provide USAFE neede

1L

redundancy to the fixsd ground facilities and give the USAF
a mobile procezssing capability =nabling TRE operations
outside of central Europe. .

Since the Air Force TRS groqnd facilities (TRIGS) will
house & considerable number of electronic and imagsry
intalligence personnel, robust dats bases and excellznt
communications, it ssems logical these too snould  be
modified to expleoit Joint STARS and FOTRS data,

The philosophy for developing the ground processor for
Joint STARS has strezsed large numbers, =zmall zize and lgw
cost. The Army wants them dJdistributed to eslatively low
echzlons of command where photo int;rpﬁeterz will not be

available., While the GSM does not lend itze

pa—

+ technically

to modifications for receipt or FOTRE and TRS datx, it is

o

#ing desionsd to accommodate some other Army radar-based

gznsore and as such will provide the ccocmmandsr added

utilitr.




CHAPTER V

SCENARIOS FOR FUTURE INTEGRATION

Figure 1 summarizes where we are with the théee Key
systems. While our disparate baceline programs show no
linkage betwsen the three, I’ve shown above that we have a
number ocf opportunities to take advantage of modern
technology (like digitalization and flexible scftware) ang
leadership'}roponencx (as displaved by AF3C) to integrate
. the programs in Q meaningful way.

But what can this integration'real[y accomplis%? To
:pgtp answer the question let me describe scenarios (figure

' ”25 where euch integration seems to make sense -
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1. TRS as Complemens to JSTARS )
2. J8IPS to Process ASARS-2
3. TRIGS to Process TARS

4, Inter-site Communications .

Figure 2
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TRS as Comglement to Joint STARS

The first scenario takKes advantage of the synergism

expected in integrating the products of TRS and Joint STARS. .

TRS with its multiseﬁsor capability is ex;ellen; at‘g,
identifying targets in its field of view, while JoiFtJS}ARS“
is optimized for tracknng large numbers of mouuno taruets’7
and reporting results leFLt]Y to units able to put flre on-
the enemy. To maximize the advantagﬁe of both, the’systemsj
=hould be moditied to permlt linklng Jo:nt STARS dat« to the
TRb ground site where |t Nl;] be proces:ed and explosted
alongsids ASARS-2 and other sensor inputs auallable at TRS.
TRS exploitation personnel, bazed on their multt:encor view

-- .

of the battlefield, will add amplifyring lnformatlon on the~
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Joint STARS information and serd it back up’thé two-way ZCOL
1ink into the E-GB. In the aircratt operatore will +flag
Jeint STARS data with the TRS-produced information and
forwared it owver the SCDL anéd JTIDS links to the various Army
and Air Force users, Informaticn will be constantly update&
by both TRE and Joint STARS nodez: in the process they will
coordinate and adjust collection and exploitation to ensurs
priority rsquirements are thoroughly satisfied.

In the past the intelligsnce community has bsan
criticized for delaying movement of informat o~ jle it is
held for confirmation or f;sion at intslligence w. ters, In
no way would inteiligence personnel in TRS delsy movement of
Joint STARS data. Joint STARS data would continus to flow
whether TRS was integrated or not, But integration would,
result in a number of improvements, First, intelligence
personnel at both places will have a complete view of the
a2n2my picture.' The resulting reporting to all supported
commands, whether over the TRéAnet er Joint STARS, will be
more  accurate, =2nabling commandsrs to better understand
which targsts %hou]d be attacked and when. Second, the TRS
will be able to disseminate much of ite information using
Joint STARSY very quick’ and direct communications path to

combat units,
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operations, FEBecause of its dependence on few hardened fixed
tacilities, TRZ ie limited in mobility and survivability,

ts

1]

k4

A
-+
O
(v
[

deploved with

L]

The JSIFS slect USaF

L

reconnajssanc

"

quadrons, has the bazic components necessary

_t2 accomplish the TRS imagery mission., JSIPE szhould be mads
fully capable of expioiting ASKRES-Z dats, amplifying that
data with the besnefit of resolutions achisvable with low

altitude EQ zen

"

ors, interfacing with TRS imagery
interpretors and reporting on assigned targets bassd on
tused imagery information,

While thér; ig unique equipmeant at the hardened site
tor missgsion planning and conterol of the TR-! imagery mission
which 'would have to be replicatsd, not all JSIPS need to be
fitted with this featurs. Some could iimplw'monitor the
ASARS-2 data tink and exploit imagery available within their
field of wview. A selecé tew would be equipped with the
mission planning fzatures and be available to take contral
of the migsion if the hardened site were destroved, or if
the TR-! were to b2 used cutside the line-of-sight tether of
the hardened site.

The SARS-2 enhancement for JSIFS would likely
eliminate the need for a2 separate TRAC syziem to support
Army COrps. It would add additional survivability for the

TRS and likely improve the product disseminated by JSIPE

personnel, 1t ‘might =also #nhance the attractiveness of
JZIPS as the stzandard for NATO coround processing.  Assuming

g




&

ASARS~2 data wesre releasables to partneﬁ»na¢1on$, ‘the added
benefit of being able to monitor TRS collection im NRT would
make J2IPS an  extremsivy wvaluable assei Ffor the NATO
commander.,

Ferhaps more important, with the threa? of Warsaw PFPact
agoression on the dscline, an ASARS-2 configured JSIPS would

provids the USAF a capability to deploy the -TR-1 on

contingency operations, &g to Oman to cover  Silkworm

mizsiles near the Sirait of Hormuz. In crdsr to gt the

+ull benefit of the three syrstems ir such & scsnaric, either

_an Army of Air Force antity could collocate JSIPS (or TRAC)

with a GSM, tssk sensorg and exploit =znd disseminate
reconnaissance information in a coordinated and interlizaved

fashion from a single locstion.,

TRIGS to PFrocass TARS

The third scenario seeks to take sdvantage of the
hardened ASARS-2 expleoitation sites %o process TARS-tvpe
data. With the descline in tactical reconnaissance
gquadrenz, JSIPS ground processors will be relatively few in
number, It ssems logical to modify those +ixed tacilities
in Europe and Korea designed for ASARS-2 exploitation te
receive data downlinked from TARS, These facilties would be
available to bzack up JSIPS sites if JSIPS were unable to
recsive or report on their targets, In addition, the
information available from the RF-X or the UAVY, penstrating

-

inte arsas beveond the wvision of =ither the TRS or Joint

i i%
(O




STARS,

ould cue the standoff systems about activity coming

into their arsa,

Inter—site Communications

While ths above recommendations help integrate the
rezconnaizzance tesm through data Tinks, a more flexible
arcund-~the-ciock communications gvetem tving the
reconnaizsance ang opesrations apparatus togethsr iz required
for successfu!l wartime interface. The Europsan Air Command
and Control Improvements Program recognizad in 1982 the nesd
for an immediate reconnaissance reporting svstem for the
variougs tactical reconnaissance svstems Deing used in
Europe. However, its recommended solutions wsre no’ very
compreRensive nor satisfactory. US European Command has
been making headway with a Secret-level svstem calles LOCE
(Linked Opzrations-Int2lligence Centers Eurcpes) which is
currently tying USAF gsites like TREDS and the RF-4 sgquadron
at Zweibruecken, West Germany via secure linke with numercus
NATO operational commands throughout centrai Euhope.
Imagery r2ports can be sent instantanzously over the nat
dramatically increasing the timeliness of intelligence
products, Theoretically, Joint STARS-produced graphic
information could also bs diszeminated owver LOCE. LOCE,
however, relies heavily on landlines. To s2rve the highly

mobile GEMs, 3along with the numerous fixed-location NATO

h

[ d

adqu

as

rtzrs in Europe, it must be more tactically orisnted,

—

A
44




The Joint Tactical Fusion Frogram Office, responzible
for LOCE and the Army‘:z premier intelligence fusion program
called ASAS (All-Sourcs Analveis System), is developing a
tactical terminal +or both programs which will deplor witﬁ
maneuver units in Europe and elzawtheres. Both TRE and FbTRS
will need to incorporate thoss communications for worldwide
agplication,

While LOCE today is giving us the tvpes of fusion svstem
and supporting communications nesded for integration of
FOTRS, TRS and Joint STARS, it is also serving ag ons of
several prototypee for a more ambitious NATO program called
BICES (Battlefisld Information Collection and Exnleitation
Svstem2.  BICES is envizioned a3z an integrated svystem of
various nation%l intelligence production and fusion syetems
which will give commanders results of intelligence produced

by any of the subscriber countries.2

4%
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CHAPTER VI
CONCLUSION

The USAF‘s current tactical reconnaissance assat

'

2

-2
R ]

far from adeguate, but zs we‘ve sesn there are & number of
very capable US and fora2ign svstems being fielded or under
development which will have dramatic impact on our future
capabilityr, Integrating theze systme, even to ths
relatively iimited extent suggested in the scenariocoz, can
have significant pavback in termsg of survivability,
deplovability and guality of information for the various
associatad syatemsz. Adjustment to the program will have
costs; we need to weigh these as we procsed with any
integration planning.

Som2 progress has already been made in int;grating
system components. Certainly the USAF in general reécognizes
the advantagss of igtegrating various systems, In its
Avionics Roadmap publishked in December 1988 it calls for
development of comman standard szvstems, increasing use of
Joint programs, “Yconsixderation of foreign equipment and
requirsments" and fiz2lding "a family of standard modules,*!

Time and again we’ve heard lip

we

zrvice pajid to

intercperability and integration, btut without aggreszive

(11

leadership forcing adherance to its meaning, and sustained

[ (]

funding to actually maks it happenm, non= will Es athieﬁed.




The Avionics Roadmap’s guicelines make e€specially good

sanse in view of 4the fitful and disparate esvolution of

tactical reconnai

"

fance over the vearz and a few programs

like FOTRE have done a fair job adopting them within their
relatively narrow confines, Howsver, integration &f major
Joint and service programs suffers from lack of service
advocacy and interservice rivalpy, Integration callg for
coordinating concepts and architectures among MAJCOMS and
unified commandz and identifying program resources among
various MAJCOMS and services, As 2 result it goes beyond
the interests of a particular service or program,
Intergervice working groupz have been usgd for such
coordination, but the history of reconmaissance talls us
¢ven with thnese groups vigorous proponency and direction
musi come from 3 higher level, preferably within bso.
Accordingly, 1! recommend OSD/C31 chair a steering group of
cognizant JCS and egervice reconnaissance experts, and
include the Detense Acqufsitioh Executive and Service
Program Execu-ives Officers responsible for C3I.

In addition ! would hope that an understanding of the
value of Iintegrating FOTRS, TRS and Joint START would
encourags planning and programming adijustments at various
headquarters (e.g. Air Staff, TAC, EUCOM, CENTCOM, USAFE) so
the fuil bznefits of these and related systems can be
rzalized. With a tetal invssiment of some %15 hillien

expected for the three, it would seem 3 modest additional
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investment or perhaps reprogramming current investment could

bring signiticant snhancements for the battlefield

commandsrs, Certxinly Marshal Ogarkoy would expect us to do

as much.
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AFLC
AFSC
ASAHRS
ASAS
ASTOR
ATARS
AWACS

BGFHES
EICES

€31

DARPA

EQ
EQLOROP
EUCOM

FLOT
FOFA
FOTRS
FT1.

GEM

IoL
10C
IPDS
IR

JCS

Joint STARS

JTIDS
JSIPS

LOCE
LOROP

GLOSSARY

Air Force Logistics Command

Air Force Syatems Command

Aduanced Synthetic Aperture Radar System
All-Source Analvsis Svstem

Arsa Stancoff Radar

Advanced Tactical Air Reconnaissance Svstem
Airborne Warning and Contrci System

Battie Group Passive Horizon Extension Svstem
Battlesield Information Coilection and
Exploitation Ststem

command, Control, Communications, andg
Intolligonco

Defense Advanced Resarch Projecte Agency

Electro-Optical
Electro-Optical Long-Range Obligue Fhotography
Eurcpean Command

Foward Line of CGwn Troops

Fellow-0n Forces Attack

Fallow-0n Tactical Reconnaissance System
Fixed Target Indicator

Ground Station Moduie

Interoperable Data Link

Initial Operational Capability

Imagery Processing and Dissemination System
Intrared

Joint Chiefs of Sta+tf

Joint Surveillance Target Attack Radar System
Joint Tactical Information Distribution System
Joint Service Imagery Proceszing Srztem

Lirnked Operations-Intzlligence Centzrs Europs
Lorg=-Rangs Obligue "hotography




MaJooM
MIDL
MTI

NrTO
MRT

OPLAN
ORCHIDEE

Qsh

FACAF
FMO

RAF

SAR
SCOL
SLIR
SON
SORAN

SOSTAS

SOTAS

TAC
TAF
TARPS
TARE
TENCAP
TRAC
TREDS

TRIGS
TRS

Uay
USAF
USAFE

Major Command .
Miniaturized Interopsrable Data Link
Moving Target Indicator

North Atlantic Treaty Organization .
Near-r2al-Time

Operations Fian

dbservateir? Radar Coherent Heliporte
OD/Investigation des Elemants Ennemisz
Cffice of the Secretary of Defensze

Facific Air Forces
Frogram Management Directivse

Roval Air Force (base)

Svnthetic Aperture Radar

Surveillance and Control Data Link

Side-loaking Infrared Svatem

Statement of Need

Sottosistema per la Sorveglianza ¢ Acquisizinone
Obiettzi

Standoff Surveillance and Targei &caquisition
Svstem

Standot+ Target Acquisition System

Tactical Air Command

Tactical Air Forces

Tactical Air Reconnaissancs Pod System
Tactical Air Reccnnaissance Syztsm

Tactical Exploitation of National Capabilities
Tactical Radar ASARS Correlator

Tactical Reconnaissancs Exploitation
Demonztration System

TR-{ Ground Station

Tactical Reconnaigsance System

Unmanned Asrial Yehicle
United Statez Air Force
ce

United States Air Forcezs in Eurcps

62




